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Abstract 
In this research, it is aimed to determine the opinions of middle school students about 
STEM activities. The research, which used case study from qualitative research designs, was 
conducted in 2018-2019 academic year. The research working group is composed of 27 
middle school students studying in a private school in Turkey. In the data collection, semi-
structured interview forms prepared by the researchers were used. The data were analyzed in 
accordance with the descriptive analysis. According to the findings of the research, it was 
determined that STEM activities were related to daily life problems, and that students' 
lessons, occupational preferences and communication skills were affected. In addition, lack 
of time and material and lack of information have been found to have problems in the 
realization of STEM activities.  
Keywords: STEM education, STEM activity, middle school students 
 
1. Introduction 
Developments in science and technology have changed the needs of the age, social 
structure, and the change in economics and educational policies of countries. In order to 
increase the competitiveness of the countries in the international dimension and to have a 
voice, qualified individuals should be trained (Karakaya, Avgın & Yılmaz, 2018a; Tekerek & 
Karakaya, 2018). At this point, the strategic importance of STEM training is enormous 
(Çorlu, Capraro & Capraro, 2014). STEM is the abbreviation of the initials of science, 
technology, engineering and mathematics (Gonzalez & Kuenzi, 2012; Yıldırım & Selvi, 
2015). STEM is an educational approach that aims to gain interdisciplinary cooperation, 
openness to communication, ethical values, problem-solving skills using research, production 
and creativity by focusing on the engineering design of science and technology-engineering 
and mathematics knowledge and skills (Buyruk & Korkmaz, 2016; Karakaya, Avgın & 
Yılmaz, 2018a).  
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The interdisciplinary approach STEM (Eroğlu & Bektaş, 2016) includes 21st century 
skills that will enable students to look at life through different windows (Baran, Canbazoglu 
Bilici & Mesutoğlu, 2016). The use of STEM programs within the education system will 
enable students to develop skills in science-technology-mathematics and engineering 
disciplines (MacFarlane, 2016) and increase their readiness (Thomasian, 2011). According to 
Honey, Pearson and Schweingruber (2014), STEM education aims to improve students' skills 
in preparing for STEM workforce, training as STEM literate and linking their discipline to 
students. In Turkey this context, the Ministry of National Education (MEB) by from 4th 
published in Science Curriculum in 2017, "Science and Engineering and Entrepreneurship 
applications," says the subject field is added (Karakaya, Unal, Çimen & Yılmaz, 2018b). The 
subject area of Science, Engineering and Entrepreneurship applications aims to enable 
students to establish the connection between engineering and science, to understand the 
interdisciplinary interaction and to develop worldview by making them experience and 
experiencing what they have learned (MEB, 2018). 
Turkey's scientific research and technological development capacity, to improve the socio-
economic development and competitiveness is important updates students to experience 
science and engineering applications (MEB, 2018). From an early age, it is necessary to 
develop learning environments and activities that will improve students' thinking skills and 
develop knowledge levels that they will use to solve their life problems (Akbıyık & Kalkan-
Ay, 2014).  
When the literature on the subject is examined, it is determined that there are different 
studies. For example, Savran Gencer, Doğan, and Bilen (2020) aimed to develop an 
integrated biomimicry STEM activity about the unit of Living Things World at grade five. 
Karakaya, Yantırı, Yılmaz and Yılmaz (2019) have determined the opinions of the primary 
school students about STEM activities. In the research conducted by Özcan and Koca (2019), 
it was determined that the effect of a teaching module on the topic of pressure, developed 
with STEM approach, on the academic achievements of the students as well as on their 
attitudes towards STEM. In the research conducted by Retnowati, Riyadi and Subanti (2020), 
the effect of the developed rectangular module with the STEM approach students' critical 
thinking skills was determined.   
It is important to develop STEM focused activities in order to improve the experience and 
to increase the persistence in learning. STEM activities enable students to be active in the 
education process (Bransford, Brown & Cocking, 2000). In addition, STEM focused 
activities allow students to find solutions to their real life problems and to test hypotheses 
they develop (Sanders, 2008). However, in order to determine the suitability, quality, success, 
contribution of students to the purpose of the prepared activities and the problems that have 
occurred, students' opinions should be taken. It is thought that this research will contribute to 
the literature.  The aim of this study was to determine the views of middle school students on 
STEM activities.  
2. Method 
2.1. Research model 
In this study, a case study of qualitative research designs was used. The case study refers 
to the elaboration of the situation or events in a system (Creswell, 2003). The case study 
enables the study of the subject to be investigated in different dimensions.  
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2.2. Study group of the research 
The study, which used case study from qualitative research designs, was conducted in 
2018-2019 academic year. The research working group is composed of 27 middle school 
students studying in a private school in Turkey. The students in the study group of the 
research were selected from STEM activity club members in the 2018-2019 academic years. 
Demographic information of the study group is given in Table 1. 
Table 1. Demographic information of the study group 
Demographic information  f % 
Gender 
Female 15 55.6 
Male 12 44.4 
Grade level 
5th grade 3 11.1 
6th grade 6 22.2 
7th grade 11 40.8 
8th grade 7 25.9 
 
2.3. Data collection tool 
The data were collected through the semi-structured opinion form prepared by the 
researchers. For the validity of the semi-structured opinion form, two different experts from 
STEM field were consulted and the final form was given. The opinion form consists of five 
questions. The questions in the data collection tool are given below: 
a. Do you think team work is important in STEM activities? Explain briefly with the 
reasons. 
b. Do you think that STEM activities contribute to your lessons? Explain briefly with 
reasons. 
c. Do you think STEM activities are related to daily life? Explain briefly with the reasons. 
d. What do you think is the most important problem for STEM activities? Explain briefly 
with the reasons. 
e. Do you think that STEM activities are effective in your future career choices? Briefly 
explain reasons. 
 
2.4. Collection of data 
Within the scope of the study, 27 primary school students carried out STEM-oriented 
applications for 6 weeks (3 hours per week) during the 2018-2019 academic years. The 
program content related to STEM oriented applications performed presents in Table 2.  
Table 2. Program content related to STEM oriented applications 
Week Content 
1st  
The definition of STEM, its importance and theoretical knowledge about how it 
emerged 
2nd 
How can STEM focused events be performed? Theoretical knowledge on 
engineering design process 
3rd Workshop 1: Greenhouse design activity 
4th Workshop 2: Bridge design activity 
5th Workshop 3: Energy transformations design efficiency 
6th Giving student opinions about theoretical information and workshops 
Karakaya, Alabaş, Akpınar & Yılmaz 
    
540 
In the implementation of the activities, engineering design process steps (ask, imagine, 
plan, create, and improve) developed by EiE (Engineering is Elementary) were used 
(Cunningham & Hester, 2007).  The engineering design process is given in Figure 1. The 
applications of students in the engineering design process are given in Table 3. 
 
Figure 1. The Engineering Design Process (Cunningham & Hester, 2007). 
 
Table 3. The applications of students in the engineering design process 
EiE Process Student application 
Ask  The students determined the problems and limitations in the given scenario. 
Image 
Students made different suggestions about the solution of the problem. 
Then, they chose the most suitable solution proposal. 
Plan  
The students determined the plan suitable for the solution proposal. They 
made drawings. They also identified the necessary materials. 
Create Students followed the plan. Students made their design products. 
Improve Students; They completed the project by making tests and improvements. 
 
 
Problem scenarios have been given to teams (groups) formed by researchers. The students 
evaluated the problem scenarios with their teammates and developed solution suggestions 
according to the conditions given in the problem content. The groups decided on the most 
appropriate form of their proposals and formed the drawing, material selection and 
implementation plans. Then, the students formed their designs for solving the problem by 
bringing together the materials they chose. The designs have been tested and found to be 
incomplete, if there are faulty directions, and the designs have been finalized. The same steps 
were performed for the other activity. Researchers, in the process of the documents (student 
opinions, activity photos, such as student drawings) have realized the collection. Sample 
drawings and products of the students are given in the figure. 
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Figure 2. Tinkercad drawings and models 
of the students 
Figure 3. Bridge design of the students 
2.4. Analysis of data  
In the analysis of the data, the answers given by the students to the semi-structured 
opinion form were examined separately by two experts. In the analysis of the data, student 
opinion forms were read and coded by two different researchers. To determine whether there 
is consistency between the researchers after this coding, Miles and Huberman (2015) 
formulated the formula (Reliability=Consensus/All opinions). As a result of the calculation, 
reliability was calculated as 0.81.  
 
3. Results 
In this section, the findings of the research are presented. “Do you think team work is 
important in STEM activities? Explain briefly about the reasons”. The results are given in 
Table 4. 
Table 4. Findings related to the importance of team work in STEM activities 
Codes f % Sample student opinions 
Yes, 
because 
26 96.3 
S-1: We can finish things more easily. 
S-2: Important for us to do group work in the future. 
S-4: Everyone is knowledgeable about different subjects and 
adds value to work. 
S-8: We cannot do any work on our own. 
S-13: Exchange of ideas in such studies is important. 
S-18: We can easily and successfully carry out our works with 
team work. 
S-25: The group members interact with each other and the 
lessons are consolidated. 
No, because 1 3.7 S-16: It is difficult to gather and work with the team. 
S: Student 
When the data in Table 4 were analyzed, 96.3% of the students (f = 26) stated that group 
work was important in STEM activities and 3.7% (f = 1) stated that it was not important.  
In the research “Do you think that STEM activities contribute to your lessons? Explain 
briefly about the reasons”. The results are given in Table 5.  
Karakaya, Alabaş, Akpınar & Yılmaz 
    
542 
Table 5. Findings about the contribution of STEM activities to the lesson 
Codes f % Sample student opinions 
Yes, Because 25 92.6 
S-1: It makes me objective in the lessons. 
S-2: It allows me to use my knowledge of science and 
mathematics. 
S-5: Our activities enable me to understand the topics. 
S-6: I can use my different course information together. 
S-7: I can focus my attention on lessons. 
S-10: I can interpret the long questions in LGS tests. 
S-13: It makes me think analytically. 
S-15: I am learning new information during activities. 
S-24: We learn different information and change our 
perspective. 
S-27: Our activities reinforce our lessons. 
No, Because 2 7.4 
S-12: There is no lecture about the lessons. 
S-22: We do not use the subjects that we have learned in the 
course. 
S: Student 
When the data in Table 5 were examined, 92.6% of the students (f = 25) stated that they 
contributed to STEM activities and they did not contribute to 7.4% (f = 2). 
In the research “Do you think STEM activities are related to daily life? Explain briefly 
with the reasons”. The results are given in Table 6.  
 
Table 6. Findings about the relationship of STEM activities with daily life 
Codes f % Sample student opinions 
Yes, Because 25 92.6 
S-1: I think the problems in the places I go and find solutions. 
S-2: We use information obtained from most professions in 
daily life. 
S-5: Studies in daily life are also encountered. 
S-6: Activities include problems in our lives. 
S-12: It helps us to raise awareness about the subjects. 
S-15: Our activities are based on real-life problems. 
S-18: We are trying to find solutions to the problems of people 
with projects. 
S-19: It can be seen all over our lives. 
S-20: We are experiencing the same things in real life. 
No, Because 2 7.4 
S-9: I don't know. 
S-16: We don't do construction or engineering in daily life. 
S: Student 
When the data in Table 6 were examined, 92.6% of the students (f = 25) stated that STEM 
activities were related to daily life and 7.4% (f = 2) stated that they were not related to daily 
life. 
In the research “What do you think is the most important problem for STEM activities? 
Explain briefly with the reasons”. The results are given in Table 7.  
 
International Online Journal of Education and Teaching (IOJET) 2020, 7(2), 537-551 
 
543 
Table 7. Findings for the most important problem in STEM activities 
Codes f % Sample student opinions 
Shortage of 
time 
12 44.4 
S-2: Not enough time for activities. 
S-5: Time is limited. 
S-20: Time shortage. 
Material 
shortage 
11 40.8 
S-1: Inadequate materials for prepared projects. 
S-6: Inadequate materials for activities. 
S-9: Inadequacy of opportunities. 
S-22: Lack of materials. 
S-25: Lack of materials for our ideas. 
Lack of 
information. 
4 14.8 
S-10: We do not have enough knowledge about the courses. 
S-11: Personally inadequate. 
S-13: We do not have enough information about the problem 
encountered. 
S-16: Failure to find solutions to problems. 
S-23: The information in the lessons cannot be related to each 
other. 
S: Student 
When the data in Table 7 were examined, 44.4% (f = 12) of the students who participated 
in the research were experiencing lack of time, 40.8% (f = 11) of material deficiency and 
14.8% (f = 4) of the lack of knowledge of STEM activities have stated that it will be a major 
problem. 
In the research “Do you think that STEM activities are effective in your future career 
choices? Briefly explain reasons”. The results are given in Table 8.  
 
Table 8. Findings about the effects of STEM activities on occupational preferences 
Codes f % Sample student opinions 
Yes, 
Because 
24 88.9 
S-2: After the events, I realized that I had to choose a profession 
related to science or mathematics. 
S-6: I realized that I should become an engineer in the future. 
S-7: I saw the contribution of being an engineer to life. 
S-8: The fun of STEM activities showed that I should be happy in 
my profession. 
S-10: The happiness of connecting lives by bridge is good. 
S-13: STEM studies have improved my ability to solve problems. I 
want to be an engineer. 
S-15: My problem solving skills have increased. 
S-18: I saw the importance of knowledge. 
S-20: Events showed which course I was interested in. 
No, 
Because 
3 11.1 
S-9: I didn't decide on my job. 
S-11: No, it was not very effective. 
S-16: I want to be a musician. Therefore, it was not effective. 
S: Student 
When the data in Table 8 were analyzed, 89.9% (f = 24) of the students who participated 
in the study stated that STEM activities were effective in their job choices, while 11.1% (f = 
3) stated that STEM activities were not effective in their job choices. 
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4. Discussion and Conclusion  
The aim of this study was to determine the views of middle school students on STEM 
activities. The students who participated in the research conducted STEM focused activities 
prepared by the researchers for 6 weeks. In the research, it was determined that team work 
was important in STEM activities according to student opinions. When the research findings 
are examined, the primary school students stated that team work is important in STEM 
activities. The students stated that they could complete the works more easily by performing 
STEM activities with team work and they could share information with different 
perspectives. According to these results, it can be said that it is important that students work 
together in order to realize STEM activities more actively and efficiently. When the 
researches on the subject are examined, it is seen that there are researches showing that 
STEM activities encourage collaborative learning (Çınar, Pırasa & Sadoğlu, 2016; Uğraş & 
Genç, 2018). In addition, as a result of some researches in the literature, STEM activities 
have been developed to develop creativity, cooperation and communication skills that will 
enable students to learn lifelong (Altan & Üçüncüoğlu; 2018; Eroğlu & Bektaş; 2016; Şahin, 
Ayar & Adıgüzel; 2016; Yıldırım & Selvi, 2018). STEM education programs enable the 
gathering of students and researchers from different countries, group work and 
communication skills (Choi & Hong, 2013; Kim, Ko & Han, 2014). 
In the research, it was determined that the STEM activities contributed to the lessons. 
Primary school students stated that STEM activities contributed to their attitudes, behaviors 
and academic success. According to this result, it can be said that the use of STEM activities 
is effective in students' positive attitudes and behaviors towards lessons. Eroğlu and Bektaş 
(2016) stated that the use of STEM activities in science courses has benefited teachers in 
different subjects such as recognition, addendum and effective teaching. In addition, the use 
of STEM activities in science courses has been found to benefit students in terms of 
motivation, interest, achievement, responsibility and development of scientific process skills 
(Eroğlu & Bektaş, 2016). In the research conducted by Gülhan and Şahin (2018), it was 
determined that STEAM activities contributed positively to the students' academic 
achievement and attitudes towards the courses. Gökbayrak and Karışan (2017) found that 
STEM activities developed for science prospective teachers constitute a statistical difference 
in scientific process skills of teacher candidates. In the studies conducted by Strong (2013) 
and Sullivan (2008), it was determined that the STEM-oriented activities that were prepared 
provided the development of scientific process skills. When the literature is examined, it is 
seen that the researches which focus on engineering applications (Bozkurt, 2014; Sungur-Gül 
& Marulcu, 2014) are effective in the scientific process skills and science achievement of 
prospective teachers. STEM activities have a positive effect on the scientific process skills 
and attitudes of the 5th grade students towards science course (Yamak, Bulut & Dündar, 
2014). STEM activities increase the academic success of the students due to the development 
of cognitive, affective and psychomotor skills (Acar, Tertemiz & Taşdemir, 2018; Çavaş, 
Bulut, Holbrook & Rannikmae, 2013; Yıldırım & Selvi, 2018). These results are consistent 
with the findings of the result. 
In the research, whether or not STEM activities are related to daily life was determined 
according to student opinions. As a result of STEM activities conducted in the research, 
students stated that they realized their abilities, knowledge, skills to be oriented towards 
professions and happiness of problems they solved with very similar problems in their daily 
lives. According to the research findings, it can be said that students associate STEM 
activities with daily life. In a study conducted by Damar, Durmaz and Onder (2018), it was 
determined that middle school students were very happy at STEM activities and they were 
able to develop projects by doing scientific research. Timur and İnançlı (2018) concluded that 
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STEM education is a solution-oriented approach centering on the life of individuals. In the 
research conducted by Uğraş (2017), it was determined that STEM activities of preschool 
teachers included daily life problems. These results coincide with the findings of the study. 
In the research, the problems that may occur in the realization of STEM activities are 
determined according to the views of the students. According to the students, lack of time, 
lack of material and lack of knowledge are defined as the most important problems to be 
experienced in the realization of STEM activities. In order for STEM training to be carried 
out for its purpose and without any problems, it is necessary to have different materials, 
technological equipment and classes designed for activities (Morrison, 2006). When the 
literature on the subject is examined, there are studies that overlap with the findings of the 
research (Eroğlu & Bektaş, 2016; Geng, Jong & Chai, 2019; Kurtuluş, Akçay & Karahan, 
2017; Siew, Amir & Chong, 2015; Timur & İnançlı, 2018). In researches (Eroğlu & Bektaş, 
2016; Siew, Amir and Chong, 2015), it has been determined that there are negativities about 
STEM-based lesson activities such as time, material shortage, lack of knowledge about the 
subject. According to preschool teachers and teacher candidates, STEM is experiencing 
problems in the realization of applications, lack of education for the service, lack of adequate 
information for the disciplines and costly practices (Park, Dimitrov, Patterson & Park, 2017; 
Uğraş & Genç, 2018). According to Yıldırım (2018), time management and pedagogical 
knowledge are very important for effective STEM education. In a study by Baran, 
Canbazoglu Bilici, Mesutoglu and Ocak (2016), it was suggested that time, material and 
information sources should be increased in order to increase activities in STEM education 
programs. 
In the research, it was determined whether STEM activities were effective in the career 
choices of the students. STEM activities are effective when students become aware of their 
talents, knowledge, skills they need to address and the happiness they solve. Therefore, it was 
determined that STEM activities were effective in students' career choices in the future. 
According to these results, STEM activities can be said to be a factor that influences the 
future professional preferences of the students. According to Gencer (2017), career awareness 
and knowledge levels of students in STEM activities are increasing. In the study conducted 
by In the study conducted by Özçelik and Akgündüz (2018), it was determined that STEM 
activities provided an increase in the students' vocational tendencies towards STEM. The 
research conducted by Dieker, Grillo and Ramlakhan (2012) found that the STEM summer 
camp, which they conducted with technology focus, had a significant impact on students' 
career preferences. According to Guzey, Harwell and Moore (2014), STEM-oriented schools 
provide positive developments in STEM career attitudes towards students. Baran et al. (2016) 
determined that STEM activities increased the awareness of the 6th grade students towards 
the occupations. Christensen, Knezek and Tyler Wood (2015) stated that STEM activities are 
effective in career choice of students at different levels of education. These results support 
the findings of the study.  
 
STEM activities are the right process for students to improve their problem solving skills, 
choose engineering and work in teams. Therefore, more STEM activities are recommended in 
schools. In addition, the necessary time, material and information infrastructure should be 
provided to the students in order to achieve the purpose of the activities. According to the 
research findings, it is also recommended that STEM activities problem scenarios be 
associated with daily life. 
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APPENDIX 
Workshop 2: Bridge Design Activity 
Problem scenario 
Turkey is a country where different seismic zone. Therefore, engineers in construction projects in 
Turkey, it will take into account this situation. Istanbul Metropolitan Municipality wants to build a 
bridge over the Marmara Sea. However, the ground on which the feet of the bridge will be located is 
located above the earthquake zone. For this reason, Istanbul Metropolitan Municipality does not want 
to make mistakes in bridge construction. Istanbul Metropolitan Municipality launched an earthquake-
resistant bridge project, the first of which will be determined by the votes of the people. If you were 
an engineer who wanted to participate in this competition, what kind of a bridge would you make?  
Students first explored how to 
improve the durability of the 
materials. 
 
 
Students played games on the digital 
platform to learn how to build 
bridges. 
 
Students have investigated the effect 
of geometric shape on durability. 
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Students have prepared bridge legs. 
 
The students tested the earthquake 
resistance of the bridge legs. 
 
The students drew the designs of 
their bridges and made their bridges. 
 
 
 
 
